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Ranges: 0-0.5, 0-5, 0-50, 0-500 r/hr 
Sensing Element: Ionization Chamber 


Accuracy: +20% of true dose rate from 
cobalt 60 or cesium 137 
gamma radiation 


Battery: One 1-1/2 volt NEDA 13 


Dimensions: approx. 9" long x 4-1/2" 
wide x 6" high including 
handle 


Weight: approx. 3 lbs. including 
battery 


The Victoreen Instrument Company 
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GENERAL DESCRIPTION 


Introduction 


The Victoreen CD V-715 model 1A is a portable ionization chamber instru- 
ment designed for the detection of high levels of gamma radiation. The ioniza- 
tion chamber is located inside the case in the lower front portion of the instru- 
ment. The entire instrument and its accessories include a printed circuit 
board, indicating meter, ionization chamber, carrying strap, and strap 


fastener. 


Meter and Controls 


The CD V-715-1A uses a ruggedized, sealed meter to meet the instrument 
requirements for water-tightness, shock, and vibration resistance. Two 
controls are provided. One control is a range selector switch which turns the 
instrument on, checks its operation, and selects the desired sensing range. 
The other is a zero control which is used to adjust the instrument to assure 
proper reading. Zeroing compensates for temperature variations and battery 


aging. 


CD V-715-1A 
Victoreen 


Adjustments and Readings 
Zero Adjust 


Turn the instrument on by turning the range switch from OFF to the ZERO 
position. Wait about a minute to allow the electrometer tube to warm up, then 
orient the ZERO control until the meter indicates zero. The instrument must 
be zeroed before attempting to check the circuitry or use any of the sensing 
ranges. 


Circuit Check 


Turn the range switch from the ZERO position to the CIRCUIT CHECK 
position. The range switch must be held against the stop in this position since 


the switch is spring-loaded to return to OFF *the meter should read in or 
above the red outlined section labeled CIRCUIT CHECK. Refer to the Trouble 


Shooting Guide for corrective measures if a low reading is obtained. Weak or 
dead batteries are often the cause of inability to zero or circuit check the 
instrument. 

The zeroing and circuit check operations may be performed at any time 
whether the instrument isi iati i t. However, the instrument 
must be zeroed before making the circuit check. 


Sensing Ranges 


The radiation sensing ranges are activated by turning the range switch to 
X100, X10, X1, or X0.1. The sensing ranges can be checked only for erratic 
or upscale readings unless a radioactive source is available. In the absence of 


radiation the meter to withi inor divisions ter 
allowing a few i rrent: issi . 


Table 8-1 lists switch positions and the corresponding meter readings. 
Figure 8-1 shows the meter face. Readings should not be taken with the pointer 
indicating in the lower 10% of the scale. Turn to the next most sensitive range 
until the pointer indicates in the upper 90% of the scale. 
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Switch Position R/hr 
X0.1 0-0.5 
X1 0-5 
X10 0-50 
X100 0-500 


Table 8-1. Switch Positions vs Meter Readings 


Figure 8-1. Meter Face 


Battery 

The CD V-715-1A is powered by one 1-1/2 volt "D" size flashlight cell. 
The battery will operate the instrument continuously for over 150 hours and 
much longer on an intermittent basis. Many units will operate as long as 300 
hours continuously. Refer to Appendix A for acceptable types and makes of 


batteries. 
Installation 


Open the instrument by opening the pull catch at each end of the case and 
separating the top from the case bottom. Insert the battery in the battery 
compartment observing the indicated polarity. (See figure 8-2) The battery 
compartment is designed to be mechanically selective so that batteries cannot 
be inserted with reversed polarity. Close the case by aligning the top with the 


case bottom and closing the pull catches. 
Replacement 


The battery should always be checked before making further instrument 
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Figure 8-2. Battery Installation 


% 
repairs or adjustments. The batter’ it отпей ile 
installed in the instrumept. With the range switch i iti e 
battery should measure at least 1.25 volts under load. The battery may also 


be removed and checked with a battery tester. 

Good batteries are required since a direct relationship exists between 
battery voltage and instrument response to radiation. Instruments with very 
weak batteries may give errors in radiation response even though satisfactory 


circuit check and zero adjustment may be obtained. ` 


Electronic Circuitry 

All electrical components which make up the circuitry are fastened to a 
printed circuit board. The circuitry serves to measure the minute current 
from the ionization chamber which indicates the presence of ionizing radiation. 
The high impedance components are housed in a light-tight enclosure for 


protection and shielding. 
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Input Circuit 


The minute ionization current from the chamber collector at 0.5 R/hr Со) 
about 7 micromicroamperes — flows through a 220, 000 S оһт resistor and 
develops a voltage drop of about 1.4 volts across the resistor. This voltage 
is also applied to the grid of the electrometer tube, V1, which is connected as ж 
atriode. The range switch changes high megohm resistor values to keep the 
voltage applied to the electrometer tube grid within the proper operating range. 


Measuring Circuit 


А 50 microampere meter is used to measure the change in current through 
the electrometer tube. The static plate current is cancelled by running a 
reverse current, supplied by the filament battery BT1, through the meter. 
The magnitude of this current is fixed by the bucking resistor R11. The zero 
control, R2, changes the bias on the electrometer tube. When R2 is adjusted 
properly, the meter reads zero. High megohm resistors R12 through R15 are 
input resistors for the electrometer tube on the various ranges. When the 
ionization chamber is exposed to radiation, a positive voltage is developed 
across the high megohm resistor chosen by the range switch. This voltage 
results in an increase in tube current, and the indicating meter reads upscale 
in proportion to the radiation intensity. 

Resistors R10, R10A, R10B, and R10C are calibrating potentiometers 
which shunt some of the current around the meter on the various ranges. In 


the CIRCUIT CHECK position, resistor R9 serves to change the bias on the 


electrometer tube, making the meter read upscale. 
Power Supply 


Three separate d.c. voltages are required: the plate voltage 5ш 
volts, the grid bias 5 варрбу д of -3,8 volts, and the ion chamber am 
voltage of 50 volts. СЕЛ. 


All of these voltages are obtained from a transistor oscillator circuit. 
Transistor 91, battery BT1 and the primary of transformer T1 constitute this 
oscillator. Feed-back to the base of Q1 from the upper portion of T1 through 
capacitor C1 serves to sustain oscillation. The three output voltages are 
uou from the a.c. output of the secondary of Т1 by rectifiers СВІ, CR2, 
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Variations in output voltage with battery voltage and load current changes 
are prevented by the regulating network R5 and R6. This network feeds back a 
portion of the plate supply voltage to the base of 01 so as to control the bias 
current. Thus the battery current and magnitude of oscillation are controlled 
in such a fashion as to keep the plate voltage constant. This method of regu- 
lation limits the battery drain through Q1 when the battery is new and hence 
contributes to long battery life. 
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SERVICING 


Precautions 
High Impedance Circuitry 


The high megohm resistors, electrometer tube, ceramic switch wafer, and 
ionization chamber feed-thru insulator constitute the high impedance circuitry 
of the CD V-715-1A. Any accumulation of dirt or grease on these parts will 
render the instrument inoperable. These parts must not be handled except in 
accordance with instructions in Section 1 of this Manual. 

Semi-Conductor Components 
(Diodes and Transistors) 

The semi-conductor components used in the instrument may be damaged by 
prolonged heating during soldering. When replacing any of these components, 
the soldering operation should be done quickly. Hold the lead between the 
component and the joint with a heat sink to decrease the amount of heat trans- 
mitted to the component. Techniques are described in Section 1 of this Manual. 


Electrometer Tube 


When checking the electrometer tube filament, use an ohmmeter which has 
an output current of less than 10 ma when used to measure resistances of about 
100 ohms. Current in excess ој may destroy the fi t. No damage 


CD V-715-1A 
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will result from use of the ohmmeters described in Appendix B. 


Disassembly Instructions 


1. Open the pull catches and remove the instrument from the case bottom. 


2. Remove the two screws securing the battery box to the instrument top. 


Swing the battery box away from the circuit board. Wiring between the 
battery box and the circuit board prevents complete separation of the 
battery box. А 

Remove the four screws which secure the ionization chamber and its 


w 


grounding spring. 


Remove the meter connecting leads at the meter terminals. 


Remove the knob from the ZERO control. It is not necessary to remove 
the range switch knob. 

6. Remove the other screws holding the circuit board to the case top, and 
remove the circuit board by pressing on the ZERO control shaft and 
pulling lightly on the circuit board. 


-a 


Remove the range switch drive shaft from the circuit shield box without 
changing the position of the switch wafer inside. 

8. Remove the two screws holding the circuit shield box to the circuit 

board, and remove the circuit shield box. 

The instrument is now completely disassembled. Reassembly is the re- ж 
verse of the disassembly procedure. The switch index and the switch wafer 
must both be oriented in the same position. A bare wire between the circuit 
shield box and the circuit board makes electrical contact to the switch on most 

.units. This wire should be adjusted to make good contact to the conductive 
inner coating о i . The rubber gasket, used on most units, 
should be compressed only 1/2 its thickness when remounting the shield box. 


Preventive Maintenance 


It is recommended that preventive maintenance procedures be carried out 
once a month when the instrument is in use and once every six months when the 
instrument is in storage as follows: 

1. Remove the battery and clean the battery contacts and battery terminals 
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if necessary to remove any corrosion present. 

2. Replace the battery making certain that it makes good contact and 
exceeds the minimum voltage. 

3. Perform the Zero and Circuit Check operations. 


4. If the instrument is to be shipped or stored, remove the batter t 
the range switch to one of the sensing ranges. This will shunt the meter 


and minimize damage from movement of the pointer during shipment or 
storage. 

Do not use cleaning solvents on the plastic parts. Use soap and water to 
clean the case. If the battery has leaked, remove the case bottom and fill it 
with warm water. The battery spillage will be loosened in a short while and 
can be rinsed out. Dry the case carefully before reassembling. HUMI-SORB 
desiccant or its equivalent should be packed in the case bottom of the instru- 
ment upon receipt at warehouses and upon completion of servicing or periodic 


maintenance. 


Repairs 
Electrometer Tube Replacement 


Follow the disassembly instructions through step 8. Unsolder the grid lead 
of the electrometer tube and pull the tube from its socket. Use tweezers or 
needle-nosed pliers as shown in figure 8-3 to aid in removing the leads. Avoid 
handling the tube near the base since fingerprints will form electrical leakage 
paths. The tube should be installed by reversing the above procedure. Note 


that socket pin 3 is not used. Do not allow the grid lead of the tube to touch the 
circuit shield box or the rubber gasket since this can cause upscale readings or 
insensitiyity. 


Chamber Contact Spring Repair 


The brass chamber contact spring should be visible approximately 3/8" 
inside the hole near the front of the circuit board. The purpose of this spring 
is to make contact with the electrode pin of the ionization chamber when it is 
installed. If the spring is pushed too far up into the shield box, remove the 
shield box and bend the spring down toward the circuit board. Do not attempt 
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Figure 8-3. Electrometer Tube Removal 


to bend the spring by inserting a soldering aid through the hole in the circuit 
board since this often displaces or breaks the electrometer tube. 


Switch Replacement 


All switch contacts are mounted on one ceramic switch wafer. The switch 
index and drive shaft are removable separately for ease of disassembly and 
replacement. To remove the switch wafer, follow the disassembly instructions 
through step 8, then proceed as follows: 

1. Unsolder the leads of R14 and R15 from the switch. 

2. Unsolder the electrometer tube grid lead. 

3. Unsolder the lead at the end of R13 from the circuit board. 

4. There are two recommended methods for lifting the switch terminals 
from the circuit board. Use method (a) below if the switch wafer is to 
be saved. Method (b) is faster but should be used only when the wafer is 
known to be defective beyond repair. 

(a) Heat each switch terminal on the circuit board, one at a time, and 
pry upward carefully on the switch wafer with a soldering aid. See 


figure 8-4. Repeat this procedure several times until all terminals 
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Figure 8-4. Switch Removal 


are free. Do not use excessive heat or damage to the circuit board 
plating will result. 

(b) Cut each switch terminal close to the top of the circuit board with 
diagonal cutters. Heat and remove the remaining portion of each 
terminal. 

5. Remove the high megohm resistors and the chamber contact spring. 
6. Place a jumper wire on the new wafer in the same position as on the old 
one. 
7. Open the holes on the circuit board with a soldering pencil and soldering 
aid to allow the switch terminals to be inserted. 
8. Install the new switch wafer by reversing steps 5, 3, 2, and 1. Solder 
each switch terminal using a minimum amount of heat. 
Zero Potentiometer Replacement 
The zero potentiometer, R2, is soldered directly to the printed circuit 
board. To remove, follow the disassembly instructions through step 6, then 
use either method (a) or method (b) below. Method (a) should be used if the 
potentiometer is to be saved. , Method (b) is faster but destroys the potentio- 


meter terminals. 
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(a) Heat the three mounting lugs and the three terminals, one at a time, 
and press sideways on the potentiometer shaft. This will tend to lift 
the terminals from the circuit board. Repeat this procedure several 
times, pushing away from the solder joint each time, until the 
potentiometer is free. 

(b) Cut the three terminals with diagonal cutters. Heat the three 
mounting lugs, one at a time, and press sideways on the potentio- 
meter shaft. This will tend to lift the lugs from the circuit board. 
Repeat this procedure several times, pushing away from the solder 
joint each time, until the potentiometer is free. Heat and remove 
the remaining portions of the terminals. 

To install the new potentiometer, open the holes on the circuit board with a 
soldering pencil and soldering aid. Be sure the potentiometer is seated 
properly so that the shaft will fit through the hole in the case top. 


Trouble Shooting 


The information in this section is presented as an aid to the service tech- 
nician in determining the causes of specific instrument faults. The Trouble 
Shooting Guide lists the most probable causes of instrument failure together 
with suggestions for corrective action. This should be consulted and followed 
after the following preliminary steps have been taken: 

1. Disassemble the instrument through step 3 of the Disassembly 

Instructions. > 

2. Check the battery. Make sure it provides sufficient voltage for proper 

operation of the instrument. 

3. Check the printed circuit board for broken foil, cold solder joints, or 

solder bridges. 

4. Check for broken components. 

Table 8-2, Test Point Chart, and figure 8-5, Location of Test Points, 
eliminate the need for circuit tracing when making voltage and resistance 
measurements. The Test Points are referred to in the. NOTES column of the 
Trouble Shooting Guide, and are also found on the schematic circuit 
diagram. 
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RESISTANCE CHART 
Remove battery before checking resistances. All values +20%. 


а Range Switch Resistance 
2n — | өше | 


CIRCUIT CHECK 


- 220 мл. 
злее мл. 


apa ^^ ~ 
22өсо MAL 


??epOo мем 


wawo 


n 


Æ *V1 filament 


3f. *Remove one meter terminal before making this test. 
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VOLTAGE CHART 


^N d Voltages measured with respect to point A with instrument correctly zeroed 
on ZERO range. Use a 20,000 ohms per volt meter. All values +20%. 


Е ы » Table 8-2. Test Point Chart 
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Figure 8-5. Location of Test Points 
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Figure 8-7. Location of Components 
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Information Sheet 
to 
Instruction and Maintenance Manual 
Radiological Survey Meter 
OCD Item No. CD V-715 No. 1A 
Manufactured by 
The Victoreen Instrument Company 


Refer to Section 5.1 Step 2 (Circuit Check of Oper- 
ation Section) on page 8 of the manual. 


In some instruments, the meter needle will read 
beyond (further upscale or to the right of) the red out- 
lined sectionin an off-scale direction when the circuit 
check is performed. These instruments and their bat- 
teries are not necessarily defective because this 
occurs. 


This upscale indication beyond the red outlined 
CIRCUIT CHECK section may be caused by excessively 
high voltage, very fresh "D''cells or by use of a470K 
resistor, R9, in early production units. This resistor 
value was changed to 680K in instruments serial 
numbered 37,000 and above except for the following: 


97,701 through 98, 199 
98, 200 " 100, 699 
108, 500 " 109,147 


Cata “ааа Chert WS 17 Шала (Жебесе) 
Jokhon uh 2ere ДА pd рено, BaTery Enken ЧЕ 


Tow Chamber Taken ФЕР, Meter Connected 
Resistrnces pto.) with ЖезРест to ҸӰ Baage 


A C3-70 ohms < X4o 
В Jok RKIOK _ 
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е. RYXI 

D 200-220K R KIOK 

E 2 mes Ж K/oo К 

Ё лш 2#К 0. Ак —_ 
С 6s- 25k RXIK 

7 75-/7х RXTE 
Я ак OR KI KK 
Т (Sao ohms FIT 


